Zymosan enhances the mucosal adjuvant activity of poly(I:C) in a nasal influenza vaccine.
The synthetic double-stranded RNA polyriboinocinic polyribocytidylic acid [poly(I:C)] is a potent mucosal adjuvant in mice immunized intranasally with an inactivated influenza vaccine. In an attempt, to increase the effectiveness of a nasal poly(I:C)-combined vaccine, the effect of zymosan, a cell wall extract from Saccharomyces cervisiae was investigated, on the adjuvant activity of poly(I:C) in BALB/c mice. The addition of zymosan (10 microg) as an adjuvant in mice which were immunized intranasally with a poly(I:C) (1-5 microg)-combined vaccine (1 microg) enhanced the ability of the mice to mount an effective immune response to a lethal dose of influenza virus, and resulted in a synergistic increase in secretory IgA and serum IgG antibody levels. To define the mechanism by which zymosan enhanced the adjuvant activity of poly(I:C), bone marrow-derived dendritic cells (BM-DCs) were cultured in the presence of poly(I:C) and/or zymosan. There was a synergistic increase in cytokine production (TNF-alpha, IL-6, IL-10, and IFN-beta) in BM-DCs, together with an increase in the expression of co-stimulatory molecules (CD86 and CD40) in response to co-treatment with poly(I:C) and zymosan. This synergistic effect on cytokine production was mimicked by co-treatment with poly(I:C) and a Toll-like receptor 2 (TLR2) ligand, which represented one of the components of zymosan. The results of the current study suggest that one of the mechanisms by which zymosan enhances the adjuvant activity of poly(I:C) is through increased cytokine production by DCs involving the synergistic activation of poly(I:C)-induced TLR3- and zymosan-induced TLR2-mediated signaling pathways. J. Med. Virol. 82:476-484, 2010. (c) 2010 Wiley-Liss, Inc.